The purpose of this review was to consider what the movement competence research of the past 20 years reveals that can inform primary/elementary physical education (PE) teaching. It occurs within the context of The Global Matrix 2.0 on Physical Activity for Children and Youth report cards for 38 countries showing many developed countries with low/poor 'grades' for physical activity, the development of children and youth movement competency, and levels of sedentary behaviour (Active Healthy Kids Global Alliance, 2016). Further, there was a cogent argument for debate about both the rationale for promoting and importance of a serious focus on movement skill and its role in the promotion of physical activity (Barnett et al, 2016) .
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scores in some or all of the tests when compared to girls (Abas et al., 2011; Bakhtiar, 2014; Booth et al., 1999; Butterfield et al., 2012; Cliff et al., 2011; Cohen et al., 2014; Coiro et al., 2013; Hume et al., 2008; Junaid & Fellows, 2006; Laukkanen et al., 2014; Lopes et al., 2012a; Lopes et al., 2012b; McIntyre et al., 2006; McKenzie et al., 1998; McPhillips & Jordan-Black, 2007; Mei Yung Lam and Schiller, 2013; Milanese et al., 2010; Okely & Booth, 2004; Slotte et al., 2015; Sprinkle et al., 1997; Vedul-Kjelsas et al., 2013; Wai-yin Ping & Fong, 2009; Wrotniak et al., 2006; Ziviani et al., 2009) . However, some studies reported no significant difference or difference in overall scores between genders (Choi, 2004; Duncan et al., 2013; Juakkola et al., 2016; Tsapakidou et al., 2014; Wright & Bos, 2012; Wrotniak et al., 2006) . Boys were more likely to possess better movement competency in object control skills like catching and throwing. In contrast, girls were more likely to score better than boys at locomotor skills.
Nine studies reported on the results of interventions designed to test the effect of a movement skill program (Austin & Haynes, 2004; Byrant et al., 2016; Cliff et al., 2011; Dru Marshall & Bouffard, 1997; Johnson et al., 2017; McKenzie, Alcaraz, & Sallis, 1998; Sprinkle et al., 1997; van Beurden et al., 2003; Wright et al., 2008) . All interventions demonstrated improvement in movement competence for both boys and girls, however, these increases were not always statistically significant. McKenzie et al., (1998) and Sprinkle et al (1997) observed that boys improved more than girls.
Influence of weight status
Results from the current review yielded some evidence of an association between weight status and motor competence. For example, overweight students were more likely to be less competent than non-overweight children across all grades and genders (Cliff et al., 2011; D'Hondt et al., 2013; D'Hondt et al., 2014; Duncan et al., Gentier et al., 2013; Graf et al., 2004; Jones et al., 2010; Lopes et al, 2012a; Morrison et al., 2012; Okely et al., 2004; Poulsen et al., 2011; Predel & Dordel, 2004; Slotte et al., 2015; Southall et al., 2004; Woll et al., 2013) . BMI was found to be associated with movement competency in primary/elementary school age groups (D'Hondt et al., 2009; D'Hondt et al., 2013; Duncan et al., 2013; Graf et al., 2004; Kemp & Pienaar, 2013; Luz et al., 2017; Okely et al., 2004; Poulsen et al., 2011; Slotte et al., 2015; Wright & Bos, 2012; Wrotniak et al., 2006) . However, some studies found BMI was not significantly correlated or associated with movement competency scores (Hume et al., 2008; Juakkola et al., 2016; Milanese et al., 2010) . Dru Marshall and Bouffard (1997) observed improvements in movement competence regardless of weight status or BMI of the children.
Influence of socioeconomic status (SES)
There are conflicting findings regarding the influence of SES on movement competency in the current review. One study found no consistent association between SES and movement competency scores (Okely et al., 2004) . Alternatively, three studies reported children from high SES or 'advantaged schools' outperforming students from lower SES or disadvantaged schools (McPhillips & Jordan-Black, 2007; Rudd et al., 2015; Zehra et al., 1999) . Hardy et al. (2012) found that children from non-English speaking backgrounds were more likely to have low movement competency, and girls from low SES were more likely to be less competent in locomotor skills. Vandenendriessche et al. (2012) found sports club membership and participation was greater with high SES, while hours of sport participation was observed with better scores for motor coordination.
Influence of physical activity and sport participation
Some correlation with movement competence and physical activity was noted through the current review. For example, movement competence was associated with MVPA (Cohen et al., 2014; De Meester et al., 2017; Hume et al., 2008; Jones et al., 2010) , habitual physical activity (Castelli & Valley, 2007; Laukkanen et al., 2014) , and physical activity correlated with motor competence (Luz et al., 2017; Morrison et al., 2012; Wrotniak et al., 2006) . Object control proficiency was associated with physical activity of boys (Hume et al., 2008) and locomotor proficiency of girls (Hardy et al., 2012; Slykerman et al., 2016; van Beurden et al., 2003) . Hardy et al. (2012) found a clear association between low object control proficiency and boys not meeting physical activity recommendations. Predel and Dordel (2004) suggested that children with the highest volume of physical activity achieved the best movement competence scores. Vandenendriessche et al. (2012) reported sport participation as a significant covariate for motor coordination test scores, Vandorpe et al. (2012) found high motor quotients associated with sport participation, and D' Hondt et al. (2013) found a positive association between sport club participation and predictions of movement competency. Raudsepp and Pall (2006) stated movement competency was related with skill-specific (such as sport training) outside school physical activity but not with general levels of physical activity. Lopes et al (2012b) suggested sedentariness as discriminating between low and high motor control. Aerobic fitness was also associated with movement competence (Castelli & Valley, 2007; Dru Marshall & Bouffard, 1997; Khodaverdi et al., 2016; Larouche et al., 2014) . However, Tsapakidou et al (2014) reported no statistical difference in the motor skills assessed between children participating in sports clubs and those that did not.
Influence of perceived competency
Although Bardid et al. (2016) found that perceived competence impacted motivation for sport, the current review noted the relationship between perceived competence and actual competence is equivocal. For example, Barnett et al. (2015) found that actual control and perceived object control were positively associated, while Khodaverdi et al. (2013) and reported high positive perception of motor competence promotes physical activity engagement, and Liong et al. (2015) found a significant correlation between boys perceived and actual object control skills. Raudsepp and Liblik (2002) also found perceived and actual motor were related, with boys showing higher perceived competence for some tests, but in this study the tests were of 'fitness' rather than motor skill or FMS. However, previous research has noted a lack of significant associations between perceived competence and children's actual competence has also been indicated (Liong et al., 2015) . For example, researchers have suggested that children are not necessarily good at assessing personal motor competence and may lack the reasoning capacity to correctly assess their own competence (Bardid et al., 2016; Raudsepp & Liblik, 2002) . Improvements in movement competence were observed regardless of weight status or BMI of the children (Dru Marshall & Bouffard, 1997) . Some studies reported improvements in volume and/or intensity of physical activity (Bryant et al., 2016; Johnson et al., 2017; van Beurden et al., 2003) , however, the improvements were not necessarily significant (van Beurden et al., 2003) . Interventions also led to an increase in children's perceived movement competence (Bryant et al, 2016) .
Discussion
The results of this review bring forward interesting comparisons about the key topics of interest covered by the movement competency research on children, and what the focus of interest may be in various parts of the world. For example, in the United States, it appears gender and physical activity are a study priority, with physical activity in schools and notions of quality PE a primary focus of the discussion. In Europe, there appears to be more multi-variate studies examining gender, weight, SES and participation in the same study, with researchers highlighting the importance of community sport participation and physical activity. In Asia, the focus appeared to be on gender comparisons in the achievement of movement competency, while in Australia there was an interest in weight status and physical activity levels. In other regions, there were insufficient numbers of studies to determine a trend. The differences in study design and research focus may result in different emphasis in PE Gender comparison appears to be a major interest, appearing as a variable in almost every study included in the review. Much of it appears as Oliver and Kirk (2016) have described as the general trend of physical activity and PE research focussed on girls since the 1980's, a reproductive cycle of telling the "same old story". We suggest the field of movement research on girls' movement competency attainment and development could benefit from more pragmatically pedagogically approached research where the focus is on actions that can make the situation better for girls: such as the activist approach proposed by Oliver and Kirk (2016) . What is apparent from this review is that male children continue to be more likely than female children to develop the movement competency that seems to feed into the personal confidence to seek to be physically active.
Furthermore, we suggest the types of studies contained in this review and their associated research methodologies, methods and designs are at a point of saturation where they are essentially "telling the same story". A more methodologically diverse approach to the investigation of movement competency and FMS development should therefore be considered. Two issues are apparent: firstly, due to fact that we reviewed a number of studies it is apparent a lot of resources (i.e., time and money, the latter possibly funded by grants) have been invested in demonstrating essentially the same findings; and secondly, there is no research from a strengths-based approach or educative focussed "pedagogical" position that would consider what is working in promoting fundamental or essential movement skill competency development from the 'naturalistic' work of the PE teacher. Although there are intervention studies showing the possibilities of upskilling teachers to deliver FMS and movement skill programs, particularly in Australia, overall, there is an absence of qualitative research evident in this review. A qualitative approach to research in this area could give valuable perspectives on the sociological and pedagogical perspectives pertaining to children's movement competency development and attainment, informing curriculum and instructional decision making by teachers and schools. Again, the previously mentioned activist work of Oliver and Kirk (2016) is an excellent example that could be considered. Within these studies, mixed method longitudinal designs involving case studies and action research cycles could be employed to examine multiple sociological aspects of movement competence development and attainment with children. Qualitative data can add a level of richness to the quantitative data currently being collected in the reviewed studies (i.e., children's physical activity levels, movement competency, perceived competence, etc.) because it would offer researchers the opportunity to consider the context and situation within which these quantitative data were collected (Harvey, Cushion, Cope, & Muir, 2013) . These proposed studies could incorporate considerations of the impact of PE curriculum design and the pedagogical choices of teachers on movement competency development, from both the macro perspective of 'models based practice' and physical literacy for curriculum, and the micro perspective of specific instructional strategies, styles (for example, Mosston & Ashworth, 2002) and/or skills needed to promote developments in children's movement competency.
It appears that the influence of parents and/or the family on children's movement competency attainment has been the subject of little research focus in the area of FMS and children's movement competence attainment measurement, other than in relation to perceived movement competence. Family is possibly the primary socialisation agency in movement participation and active living (Harvey, Jung, & Kirk, 2013) , and therefore, movement competency research could expand to include information pertaining to the journey of movement competency development and sociocultural factors (i.e., family, school and community) that contribute to this attainment. This seems particularly relevant given the studies contained in this review suggest children from higher socio-economic status (SES) backgrounds may be more active, and therefore a more complete picture of the development of movement competence may provide insights that feed into initiatives that facilitate children form low SES backgrounds to be more active. The considerations that we have mentioned here are important as physical activity and motor competence have been found to have a positive reciprocal relationship across children of primary school age into adolescence and children of secondary school age (Lima et al., 2017;  Stodden et al., 2014) . Further, there is some evidence that individuals with a high cultural capital associated with high SES in childhood and adolescence are more likely to be active as adults and later in life (Engstrom, 2008) .
With regards to the studies that have occurred within the context of school PE, we note the absence of connections to standardized and national PE curricula and frameworks. This may be because the studies are largely quantitative and not constructed to consider the education policy, pedagogical considerations, and curriculum structures within which the teaching for student achievement of outcomes and standards related to movement competence occurs. A broader scope for the research which includes these sociological dimensions would be able to consider the impact that changes at school, region and national level on policy and the practice of curriculum tools (such as timetables and subject time which determine the time allocated to delivery of PE in schools) have on movement competency development within the context of primary/elementary school PE teaching and its situated complexity. This research direction would be consistent with calls for "inside the black box" (Locke, 1997) research, and address concerns from Hastie (2017) that quantitative PE research is often a type of "tourist" research where variables are examined but the type of PE designed and delivered "everyday" is not considered. Chen, Chen, and Zhu (2012) have also called for more research consideration of the meaningful curriculum and pedagogical variables in quantitative research.
Understanding the movement competency literature is potentially complicated for PE teachers and youth sport coaches by the diversity of assessment protocols and processes evident in the literature. Further, assessment of FMS competency is predominately based on observational processes measures where the individual child's movement performance is compared to a standardized model of the most efficient form of the movement skill. This exacerbates the lack of sociological and cultural theorizing about the development of FMS and the influence of socio-cultural PE conditions on student movement skill development. Failure to consistently demonstrate the movement sequence summation as illustrated in the idealized model results in "not proficient". What we conclude from the review is that globally there is an issue with many children reaching secondary school age without assured coordination and control of the "fundamental" movement skills. In standardized curriculum frameworks, such as the Australian Curriculum for Health and Physical Education (ACHPE) (Australian Curriculum and Assessment Authority (ACARA), 2017) these skills are benchmarked for consistent demonstration of competency by around Year 4, or age 9-10. For example, the ACHPE student achievement standard expectation progresses from the refinement of FMS by the end of Year 4 to the demonstration of performance of specialized movement skills by the end of Year 6, or age 11-12 (ACARA, 2017) -which is also the last year of primary school in most states in Australia. The failure to meet the movement development expectations set forth in such curricula during the primary/elementary school years has clear implications for student success in secondary PE and youth sport programs, and the associated psycho-social effects of such failure (i.e., negative attitudes to and perceptions of PE and high youth sport drop-out rates). It appears clear that adequately addressing the content and pedagogical capacity of teachers to meet the student achievement expectations of primary/elementary PE curriculum (Kirk, 2005) , sufficiently resourcing teachers to be able to deliver the curriculum, and providing adequate curriculum time to enable meaningful student progression along the continuum of achievement needs elevation in the discourse addressing the decline in movement competency, physical activity engagement and increasing sedentariness of children and youth.
Conclusion
The review of research we present adds to the evidence that globally many children leave primary/elementary schooling without the movement ability necessary to provide the competency, and possibly the feelings of confidence and efficacy, to engage with more complex forms of movement such as full rules sport encountered in adolescence. Further, considered within the context of school PE it would appear many children progress to secondary school having not met the movement competence and motor control benchmarks established in standardized curriculum frameworks. The quality of the primary/elementary school PE teaching, as well as suitable time provision within each school for PE, is necessary to ensure the optimal development of movement competence that are associated with children attaining actual and perceived movement capability that underpin optimism in their ability to continue movement development in more complex and combined forms of movement. Ensuring this quality of teaching needed and suitable curriculum provision is especially necessary so all children, regardless of SES and the opportunities afforded outside of school to children of high SES circumstances, have the opportunity to develop movement competence and confidence as school is the only place we can be sure all children have the opportunity for movement education. Fundamental or essential movement skill competence cannot be assumed to develop automatically as a consequence of growth and development, or through simply providing opportunities for children to play without quality instruction and feedback (Hattie, 2009 ). The learning of movement skill requires prolonged engagement, deliberate guidance, and encouragement in a range of physical activity contexts. In other words, a deliberately considered learning environment where the teacher provides the children with an appropriate level of challenge (Hattie, 2009 ).
The review of the literature suggests children's' movement competency research has been dominated by correlational research. There is a sense of a common global issue with movement competence development, and the association of this with declining levels of physical activity and increasing sedentary behaviour. The "sameness" in research findings over the twenty years of literature considered in this review leads us to conclude that it seems opportune to be considering new research directions. This could include both critical work and that focused on using appreciative inquiry and/or a strengths-based approach. The latter provides researchers with the opportunity to case study teachers and school settings in the specific context in which they work (i.e., PE and/or youth sport development programs) and investigate the specific ways in which these teachers and school sport coaches are effective in addressing student achievement relative to movement competency development. This would include research within the "natural" socio-cultural context of PE, including that occurring where teachers report against standardized curriculum framework student achievement standards, outcomes or competency descriptions. Forty-five primary schools classes were selected at random to participate Six fundamental motor skills were assessed: run, vertical jump, catch, overhand throw, forehand strike and kick.
The prevalence of skill mastery was directly associated with socioeconomic status more consistently among girls than among boys. Prevalence of mastery and near-mastery of each FMS at baseline was low. Intervention realised non-significant increases in MVPA and significant increase in VPA. Improvements in every FMS were observed in the intervention group.
Children from 18 primary schools with one class chosen at random from each of Years 1 through 3 (N=1288) Assessment of selected FMS in 18 metropolitan schools across grades 1-3 (N=12880).
Prevalence of mastery and near-mastery of each FMS was low. Boys performed better than girls at run and some object control skills, whereas, girls performed better than boys at skip. Height and weight measured, and then BMI calculated. Six FMS were assessed-run, vertical jump, catch, overhand throw, forehand strike, and kick-using process-oriented checklists. Sociodemographic data collected.
Overweight students were approximately twice as likely as non-overweight students to be in the lowest FMS quintile, consistent across all grades and genders. Non-overweight boys and girls were two to four times more likely to be advanced in both locomotor skills than overweight boys and girls. BMI and waist circumference were significant predictors of FMS proficiency in primary school age groups. FMS proficiency was inversely related to BMI and waist circumference.
AUTHOR'S ADDRESS:
Children in Grade 5 and 6 (N= 142), with 109 classified as nonoverweight and 33 overweight Test of Gross Motor Development -2 (TGMD-2) was used to assess motor skills. Perceived competence assessed using an expanded version of the Athletic Competence subscale of the Self-Perception Profile for Children (SPPC).
Overweight children had significantly lower actual and perceived physical competence.
Austin, B., Haynes, J., & Miller, J. (2004) .
Children in Year 6 from a primary school in rural NSW (average age 11 years) (N=28) 5 FMS assessed pre and post intervention using the NSW Get Skilled Get Active skill checklist (2000). Students FMS assessed by self, peer and trained assessors. Surveys completed by the children designed to determine their sporting involvement. Soccer was the sport chosen for the intervention and so a specific focus on improvement of the kick occurred.
At pre-test, the two most poorly performed skills included the kick; and the two-handed strike. The initial findings of self and peer assessment showed that students considered themselves to be proficient kickers. Post-test results showed overall improvements in the level of mastery performance of the kick.
McIntyre, F., Hands, B., & Parker, H. (2006).
Children aged 6-8 from metropolitan Perth (N=187)
Step count measured over a 7 day period. Perceived motor competence assessed using a selfdescription questionnaire. Actual motor competence of 4 FMS's assessed. Children from 20 primary schools in four districts within NSW in Years K, 2, 4, and 6
Parents were asked to provide information on their child's movement competence and parents of students in Years K and 2, also reported on their child's physical activity and sedentary recreation habits. Measurement of students' FMS before and after the Program.
The intervention resulted in students improving their FMS'. Non-specialist teachers need and welcome support in teaching physical education in primary schools. Children from Grade 5 in 3 primary schools in low SES areas of metropolitan Melbourne (N=311) Physical activity measured using accelerometers worn for 8 days. Height and weight measured, and then BMI calculated. Fundamental movement skill measurement of 3 object control and 4 locomotor skills.
Mastery and near-mastery of the three object-control skills lower among girls than boys. Boys higher total FMS and mean object control proficiency. No differences between genders in locomotor skills. Significant positive but weak correlations with total FMS proficiency score, movement skill proficiency and MVPA among boys. Significant positive but weak correlations with movement skill proficiency and MVPA with object-control proficiency with boys. BMI not significantly correlated with any FMS or physical activity scores with boys. Volume of physical activity significant but weak correlation with both total FMS Children aged 6 to 10 (N=337), Gymnasts (N=37) and nongymnasts Test of Gross Motor Development -2 (TGMD-2) in 6 locomotor and 6 object control skills. To measure stability 3 additional gymnastics training skills were assessed -the rock, log roll, and back support.
The gymnasts outperformed the nongymnasts in all skills. Children from high SES outperformed children from medium and low SES on the stability of skill performance. Total functional movement screen score was significantly different between normal weight, overweight and obese children, with scores significantly higher in normal weight compared to overweight children and obese children, and also significantly higher in overweight compared to obese children.
Bryant, E. S., Duncan, M., & Birch, S. L. (2014).
Children from a primary school in Central England aged 6 to 11 (N=281) 8 FMS's measured using the guidelines from the Process Orient Checklist (POC) from the Move it Groove it Report. Height and body weight recorded, and then BMI calculated.
For 6 of 8 FMS' the majority of children were rated at non-mastery. Catch and Balance were the only FMS' where a majority rated at near mastery. No significant interaction between gender, weight, and FMS attainment. Boys significantly better at kick and throw than girls, girls significantly better at balance.
Bryant, E. S., Duncan, M., Birch, S. L., & James, R. S. (2016).
Children from 3 primary schools in Central England in Years 4 and 5 (N=83) Height and body weight recorded, and then BMI calculated. FMS pre and post intervention measured using the Process Orient Checklist (POC). Habituated physical activity measured over 4 days using pedometers. Self-perception of skill ability assessed using a modified Perceived Physical Competence Subscale for Children.
An increase in skill mastery from pre to post test for both genders in both control and intervention groups was observed, with intervention groups improving by a greater magnitude. Children in the intervention group were associated with higher daily step counts than the control group. Perceived physical competence scores significantly increased from pre intervention to post tests.
Johnson, A., Hughes, A. R., Janssen, X., & Reilly, J. J. (2017).
Children from seven Scottish primary schools in Grades 1-5 (N=257) Habituated physical activity measured over 4 days using accelerometers. Pre and post intervention FMS measured using the Test of Gross Motor Development -2 (TGMD-2). 5 month Go2Play Active Play intervention.
Intervention group showed decrease in percent time in sedentary behaviour, an increase in total physical activity, and percent time in light physical activity. Intervention group had a statistically significant increase in locomotor skills and object control skills score. Control group had an increase in in locomotor skills and object control skills score but increases were not statistically significant. Children from Perth metropolitan primary schools aged 6 to 8 years (N=201) Physical activity measured using pedometers over a 7 day period. Actual motor competence measured using an observation protocol of four skills from the Fundamental Movement Skills Teacher resource manual (EDWAQ, 2001) . Perceived competence measured using the SelfDescription Questionnaire -I (SDQ-I).
Prediction that perceived competence would significantly contribute to physical activity behaviour was not supported. Actual motor competence was more important for higher physical activity levels. The significance of actual motor competence to physical activity appeared earlier for boys than girls. Significant differences between boys and girls and high and low SES groups on the four balance tests. In the high SES sample boys performed significantly better than girls on all balance tests In the low SES sample girls performed statistically significantly better on the BA subtest compared with boys, however, boys performed significantly better than girls on the TUG and RSA subtest. The high SES girls sample performed significantly better on the FRT, TUG, and balance subtest when compared with the DOI: 10.2478/pcssr-2019-0005 This is Open Access article distributed under the terms of CC-BY-NC-ND 4.0 International License.
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Test of Motor Performance (BOTMP).
low SES girls, however, the latter had higher scores on the RSA subtest. High SES male sample did significantly better on FRT and BA subtest compared with low SES boys' sample, however, the latter group performed significantly better on the TUG and RSA subtest. Children aged 9 ½ to 14 ½ from 4 schools in India (N=197) Bruininks-Oseretsky Test of Motor Performance (BOTMP) used to assess motor proficiency.
In the 9 ½ to 10 ½ age group there were significant gender differences in running agility and upper limb coordination between genders. In the 10 ½ to 11 ½ age group were significant gender differences in response speed between genders. In the 12 ½ to 13 ½ age group were significant gender differences in bilateral coordination and upper limb coordination between genders. In the 13 ½ to 14 ½ age group were significant gender differences in running agility and upper limb coordination between genders.
Children randomly selected from 3 schools from the city of Tartu, Estonia (N=270) Perceived competence was assessed using the Children's Physical Self-Perception Profile. Three tests from EUROFIT test battery were used as an objective measure of actual motor competence.
Perceived and actual motor competence in three items of motor competence (aerobic fitness, strength, and body fatness) were related. Age and perceived motor competence items, corresponding to actual motor competence, predicted only a small amount of variance in actual motor competence. Boys and girls differed in perceived competence and actual motor competence, with boys showing higher perceived competence on four scores. Authors concluded 10-to 13-yr.-old children can only moderately assess personal motor competence.
Graf, C., Koch, B., KretschmannKandel, E., Falkowski, G., Christ, H., Coburger, S., Lehmacher, W., BjarnasonWehrens, B., Platen, P., Tokarski, W.,
Children from 12 primary schools in Year 1 (N-668) Gross motor development tested by the Korperkoordinationstest fur Kinder (KTK). Endurance capacity measured with 6-min run. Height and body weight recorded, and then BMI calculated. Information on the children's physical activity behaviour was given by their parents about organised activity.
A weak inverse correlation between BMI and test results was found for both genders. The motor quotient of the obese and overweight children was worse than the motor quotient of the normal-weight and underweight children. An inverse correlation between BMI and the test result was evident. Markedly worse results observed in overweight/obese children in gross motor development and endurance performance, even after adjustment for gender and age when compared to other children. Children between the age of 5 to 10 years (N=117) from ten schools in Flanders BMI was calculated for each participant. Motor competence measured using the Movement Assessment Battery for Children (MABC). Physical activity (PA) was assessed using accelerometers for 7 days.
Gender did not significantly interact with BMI-group for any of the MABC scores and no main gender effect occurred. Main effect of BMI-group was shown with absolute cluster scores always better in normal and overweight children compared with their obese counterparts. Scores for manual dexterity, ball skills and total MABC were not significantly different between both SES-groups, but children from low SES performed worse than those from high SES in the balance cluster score. All cluster scores as well as the total MABC score were negatively correlated with moderate to high intensity PA except for manual dexterity. Results demonstrated that childhood obesity is associated with lower total MABC scores.
Children aged 6-12 in Italy (N=152) Height, body weight and skinfolds recorded, and then BMI calculated. Motor fitness assessed using standing long jump and 30m sprint.
In general, boys performed better at motor performance than girls. Boys ran significantly faster than girls in the age range 8-12 years and jumped significantly longer in the age range 8-9 years. Skinfolds inversely correlated with standing long jump in girls aged over 8 years of age. Skinfolds and velocity negatively correlated in boys aged 6-7. Children aged 6 and 14 attending public school in 4 regions of Portugal (N=7175) Height and body weight recorded, and then BMI calculated. Motor coordination was assessed using the Körperkoordination-Testfür-Kinder (KTK) test.
Boys outperformed girls in motor coordination at every age. Higher motor control was associated with lower BMI, with correlation values similar in boys and girls of primary school age. Normal weight children had significantly higher motor control scores than overweight children, and obese children had significantly lower scores.
Lopes, L., Santos, R., Pereira, B., & Lopes, V. P. (2012).
Children from 13 urban public elementary schools from a city in north Portugal (N=►213) aged 9-10 years Height and waist circumference were measured. Motor coordination was assessed using the Körperkoordination-Testfür-Kinder (KTK) test. Physical activity and sedentary time assessed using accelerometers over 5 days.
Girls showed lower levels of motor control and fewer minutes of MVPA than boys. Boys showed less sedentary time than girls. Sedentary time significantly discriminates between children with low motor control and high motor control. The progression in the level of gross motor coordination over the two years was found to be different depending on the weight status of the children. A widening gap in gross motor coordination between normal weight and over-weight children occurred over time. Both BMI (negative relationship) and sports club participation (positive relationship) were significant predictors of gross motor coordination two years later, with BMI at baseline explaining the largest variance between normal weight and over-weight children occurring over time. Children in 6 th grade at a city primary school aged 11 years (N=67)
The Movement Assessment Battery for Children (MABC) used to assess motor competence.
There was a significant difference between girls and boys in the scores of ball skills tasks of MABC and in one of the balance tasks (jumping and clapping), in favour of boys. No significant differences observed between genders in the manual dexterity tasks and in the total MABC scores.
Laukkanen, A., Pesola, A., Havu, M., Saakslahti, A., & Finni, T. (2014) .
Children aged 5 to 8 years from 19 kindergartens and 37 primary schools (N=84) in Finland Height and body weight recorded, and then BMI calculated. Physical activity measured using accelerometers worn for at least 3 days Motor coordination was assessed using the Körperkoordination-Testfür-Kinder (KTK) test.
Gross motor skills were identified both in pre-schoolers and primary schoolers as normally developed. Boys performed better in motor control than girls at both pre-school and primary school ages. Motor control was associated with time spent at vigorous intensity activity in primary school girls. Gross motor skills are positively associated with habitual physical activity and negatively associated with sedentary time in 5-8-year-old children. Children with relatively low levels of perceived motor competence had significantly lower autonomous motivation for sports than children with relatively high levels of motor competence. Children with high levels of actual motor competence and low levels of perceived motor competence demonstrated lower levels of autonomous motivation for sport than children with low actual motor competence and high perceived motor competence. The high percentage of children displaying divergent levels of actual and perceived competence suggest many young children lack the cognitive capacity to correctly assess competence. DOI: 10.2478/pcssr-2019-0005 This is Open Access article distributed under the terms of CC-BY-NC-ND 4.0 International License. Locomotor skills found to have the strongest relationship with health related fitness across all age groups and genders. Manipulative skills more often correlated with health related fitness in boys compared to girls. BMI found to be a significant predictor of motor competence. The relationship between overall motor control and health related fitness is strong and stable across childhood. 6. Middle East Khodaverdi, Z., Bahram, A., Khalaji, H., & Kazemnejad, A. (2013) .
Children from Grade 3 in one urban primary school in Tehran Province (N=352) Motor control measured using the Test of Gross Motor Development -2 (TGMD-2). Physical activity measured using the Physical Activity Questionnaire for Older Children (PAQOC). Perceived physical ability measured using SelfDescription Questionnaire-1.
Mastery of motor skills and high positive perception of motor competence promotes physical activity participation. Motor skill competence was a better predictor of physical activity than perceived motor control.
Khodaverdi, Z., Bahram, A., Stodden, D., & Kazemnejad, A. (2016) .
Female children from Grade 3 in public schools in urban Tehran province, Iran (N=352) Motor control measured using the Test of Gross Motor Development -2 (TGMD-2). Health-related physical fitness measured using field tests from the FITNESSGRAM. Perceived motor competence measured using SelfDescription Questionnaire-1. Physical activity measured using the Physical Activity Questionnaire for Older Children.
Health-related physical fitness were above the minimum for their age. Physical activity generally in the moderate range. Mean motor skill standard scores higher than age-specific normative scores. Perceived motor competence and aerobic fitness mediated the relationship between locomotor skill competence and physical activity. Health-related physical fitness were not associated to actual motor competence or physical activity. Dru Marshall, J., & Bouffard, M. (1997) .
North America
Children from Grade 1 to Grade 4 Movement competency measured using the Test of Gross Motor Development (TGMD). Physical fitness measured using aerobic fitness (20 m shuttle run) test.
Quality Daily Physical Education (QDPE) programs were found to facilitate the development of movement skill in those children who are less movement competent to begin with, regardless of their obesity status. Aerobic fitness level was predictive of the TGMD scores.
McKenzie, T. L., Alcaraz, J. E., & Sallis, J. F. (1998).
Children from 7 schools in Grade 4 and 5 in the suburb of San Diego California (N=403)
The SPARK PE curriculum was implemented in the 4 schools. Three manipulative skills tests used to assess throwing, catching and kicking.
Age found to be significantly correlated with the baseline manipulative skills. Skill improvement was not correlated with age. Generally, boys were more skilled than girls. Boys improved more than girls in all skills. Children's manipulative skills can be improved by quality physical education programs delivered by PE specialists and classroom teachers with substantial training.
A larger proportion of boys performed a mature pattern for each skill. The most significant difference was in throwing, for which two-thirds of boys demonstrated a mature pattern, and slightly more than two-thirds of girls did not demonstrate a mature pattern. Gender differences favouring boys were observed for throwing and striking. Step counts were moderately associated with greater predicted aerobic power and shorter obstacle course time.
Step counts were weakly associated with better obstacle course score, greater plank time and greater handgrip strength. Children with greater aerobic fitness and motor skills engaged in higher amounts of physical activity. Gender moderated the relationship between aerobic fitness and physical activity. Aerobic fitness and motor skill are independently associated with children's physical activity.
